Introduction
Over the last quarter of the century, tourism has gradually become an important industry in many countries in the world.
Tourism revenue has become one of the important sources of export earnings and the key factors in the balance of payment for many developing countries and regions. Tourism plays a more and more significant role in both national and regional economies, as tourism has a potential to be a new economic and job generator. For example, World Travel and Tourism Council (WTTC) estimated that international tourism and travel in 1998 created 10 percent of the global GNP and created 212 million jobs in the world 1 .
Tourism impact analysis has been conducted in many countries for several decades now. The dramatic growth of tourism demand in both urban and rural regions in the past thirty years has drawn the academic interest to the tourism impact studies. Some researches used Leontief's input-output model for tourism impact analysis, and others applied Keynes'model or general equilibrium model. The purpose of modeling is to find an appropriate tool for analyzing the regional consequences of tourism.
The purpose of this paper is twofold, i.e. to introduce our tool -the Danish interregional general equilibrium model, LINE, and to apply the model for tourism impact analysis. The paper contains six sections. Section two discusses the methodology of measuring tourism impact. After an overview of different models in the tourism impact studies, the theoretical framework for setting up models is examined. Section three presents the Danish LINE model. It focuses on presenting the two circles in the model and the tourism sub-model. The fourth section shows the tourism demand in each of the Danish regions and makes a comparison upon them. The tourism data sources in Denmark and methods of using the data are presented here. It is also provided, in the section, with the information concerning regional tourism consumption compared with the regional GDP at factor cost, as well as the information about tourism employment in the regions. Section five presents the results from the analysis. Tourism impact is modeled based on different scenarios.
Three scenarios are conducted in the analysis: 1) foreign same-day tourist consumption in Denmark, 2) foreign ordinary tourist consumption in Denmark, 3) domestic tourist consumption, and finally the overall tourism consumption. Several regional economic indicators are presented and discussed in the section. Finally, a conclusion is given in the last section.
Methodology of measuring tourism impact
Making a literature survey on tourism impact analyses, one can easily find many contributions in this field. At the same time one may ask for the methodology applied in these analyses. The Leontief's input-output (IO) model is a traditional method that has been applied the most frequently in tourism impact studies, for example, Fletcher (1989 
There is a relationship between Z i and U ij . We assume that
where Z i is gross output in sector i; D i is final demand for products from sector i; a ij is a matrix of input-output coefficients, which here is represented by two matrices: the intermediate input matrix, V ij and the import input matrix, M 2ij .
Formula (4) now is seen quite similar to a standard input-output formula (5) and (6):
where X i is gross output in sector i; Y i is final demand for commodities produced in sector i; A ij is a matrix of technical coefficients.
The advantage of Keynes-type models over the IO models is that a full national accounting system has been built in order to let the demand side get feedback from changes in productive sectors. Furthermore, CGE models based on the full national accounting system can be more flexible and complete than the IO models in simulating and evaluating the economic consequence initiated by the changes in exogenous variables. They are also superior in capturing the intersectoral and macroeconomic linkages between the different actors in the economy. If the price-cost circuit is built in the CGE model, the endogenous price effect and other factors should also be reflected in the model. shopping and inter-regional trade can be easily constructed in the LINE model. Secondly, make and use matrices are appropriately applied in the LINE model. The make matrix tells us about which productive sectors produce which commodities, and the use matrix informs us with which commodities are bought by sectors from intermediates demand and which commodities are demanded by different components of final demand. Therefore, sectors from production side and components from final demand side can be linked with each other by commodities in the commodity market.
The Danish LINE model
The third feature is that data construction is based on a social accounting matrix (SAM). SAM for Danish municipalities (SAM-K) contains five accounts: "productive sectors", "qualification groups, such as age, gender and education", "institutions, such as household, firms, government and others", "components of final demand" and "commodities".
The fourth feature is that the model structure is presented by two circles: a real circle, in accordance with Keynesian demand theory, and a price-cost circle, in accordance with procedures from production cost to market price.
To show more clearly the characteristics of the LINE model, the following table is presented. Make-Use matrices: X Activity matrices: Note: X -sign shows the feature that the LINE model comprises.
Characteristics of models Choice of the LINE model
The LINE model, on the one hand, is a general equilibrium type with respect to commodity market and private consumption. The total supply and demand at commodity level reaches to full equilibrium after each round of modeling.
The make and use matrices match with each other in the commodity market. Private consumption by household is fully integrated into the model and it is determined by the disposable income of residential households. It is assumed a constant share of the households' private consumption and the saving to their disposable incomes. On the other hand, the model has not reached to equilibrium in the labor market, as it is assumed that the labor market is fully elastic and there is no constraint in the supply of labor, as addressed by Briassoulis (1991) 16 Local demand is met by imports from other regions and abroad in addition to local production.
Through a trade model, exports to other regions and production for the region itself is determined i.e. from DV to AV. Adding export abroad, gross output by commodity is determined. Through a reverse make matrix the circle returns to the production by sector (AV to AE).
cost elements are added to the price of the commodity as a route from place of production to the market and the buyer.
In the diagram AE, the sector basic prices (in current prices) are determined by costs of inputs (i.e. by adding up intermediate consumption, value-added taxes and the indirect taxes). Through a make matrix, factor prices by sector are transformed into sector price by commodity (from AE to AV). It is also transformed from place of production to place of demand (from AV to DV), and then transformed into market prices through inclusion of retailing and wholesaling margins, value-added taxes and the indirect taxes. It is further transformed to demand by component (from DV to DW).
This transformation takes place using a reverse use matrix. Finally, private consumption is transformed from place of demand to place of residence in market prices (from DW to BW), and further to place of residence by household (from BW to BH).
The tourism sub-model is integrated into the LINE model, as tourism consumption, covering both domestic tourism and foreign tourist expenditure in Denmark, is part of private consumption. Private consumption by residence is determined by disposable income of residential households. The model for private consumption is composed of four sub-models: 1)
residential local private consumption, 2) Danish tourist consumption, 3) foreign ordinary tourist expenditure in Denmark, and 4) foreign same-day tourist expenditure in Denmark. The LINE model creates a large number of regional economic variables, including key indicators as follows:
• Gross output by sector and by place of production
• GDP at factor cost by sector and by place of production
• Employment by sector and by place of production
• Employment and unemployment by sector and by place of residence
• Employment by qualification group and by place of residence
• Disposable income by type of household and by place of residence
• Taxes and different region-based taxes by place of residence
• Transfer incomes by qualification group or by household and by place of residence
• Private consumption by component and by place of demand
• Interregional exports and imports by commodity
• Retailing and wholesaling margins by commodity
• VAT and commodity tax by commodity
Tourism Demand in Danish regions
The Danish Tourist Council has since 1996 carried out a comprehensive tourism survey, called TØBBE As Statistics Denmark has no information about domestic tourism, TØBBE data for Danish tourist expenditure are used to separate the tourist consumption from the total private consumption, hence, residential local private consumption is estimated. The foreign same-day tourist expenditure in Denmark is treated as a part of tourism revenue in Denmark. billion DKK (0.4 billion USD).
In the present version of the model, both foreign tourist consumption in Denmark and private consumption in hotel are made in consistence with the Statistics data. Therefore, both variables from the TØBBE data have been scaled down according to the Statistics data. This adjustment no doubt will influence the results of economic consequence analyses by two different data sources. Table 1 shows tourism consumption by region in Denmark in 1999, with both the TØBBE data and the data used in the model. The total tourism consumption in Denmark according to the TØBBE data in current price, is 41.8 billion DKK
(approximately equal to 6.4 billion USD). The largest tourism consumption is placed in the Greater Copenhagen area, where most expensive hotels and tourism attractions are located. The tourism consumption in the Copenhagen area accounts for 21.2 percent of the national total. The counties of Sønderjylland and Nordjylland, located respectively at the south and north part of Jutland peninsula, receive the second and the third largest tourism consumption in Denmark.
After scaling down foreign tourist expenditure in Denmark and private consumption in hotels according to the Statistics data, the tourism consumption data applied in the model are lower than that in the TØBBE data. The total tourist consumption applied in the model in 1995 fixed price, shown in the table, is 31.6 billion DKK, which accounts for 85% of the TØBBE data in the fixed price (i.e. 37.2 billion DKK). From Table 1 , it can be found that Sønderjylland becomes the region that receives the largest tourism consumption, while the Greater Copenhagen is reduced to the second largest.
The reason for the changes is that the effect is great in the region where it has a large share of foreign tourist expenditure, especially a large expenditure in hotels, as is apparently the case for the Greater Copenhagen. Table 3 it is found that tourism employment in the Greater Copenhagen and Bornholm accounts for larger shares than the national average. One could expect counties like Sønderjylland, Frederiksborg and
Nordjylland should also have large shares of tourism employment. The explanation for the shares being not very high in these three regions is that they have large shares of foreign same-day tourism. Border-shopping tourism is more involved in the local retailing business and other activities. Table 4 shows foreign same-day tourist consumption by region and shares of nationalities. The total foreign same-day tourist consumption is estimated to 12. We have to mention here that tourism revenue from international airlines has not been included in the tourism consumption data. Adding this to what has been mentioned earlier that the Danish same-day tourist consumption has not been included in the tourism data, the tourism economic consequence by using such data must be underestimated.
Regional Consequences of Tourism
Tourism impact analysis is set up based on different scenarios. The tourism consumption is divided into three types: 1)
foreign same-day tourist consumption in Denmark 2) foreign ordinary tourist consumption in Denmark, and 3) domestic tourist consumption. If we set all three types of tourism consumption into zero, then run the model, the results will be obtained, which show the overall tourism impact in Denmark. The different scenarios can also be analyzed separately by setting only one type of tourism consumption into zero each time to get the economic consequences from the model.
As mentioned above, the LINE model can give a large number of regional economic indicators for analyses. We try to present in this paper the key economic indicators following the real circle, i.e. from place of production by sector, then to place of residence by group and household, then further to place of demand by component and by commodity. The key economic indicators are reflected by the changes in regional output, income, employment, disposable income, taxes and income transfers, private consumption, trade margins, and interregional trade flows, etc. Table 5 shows the overall tourism impact on gross output by sector by place of production. There is no doubt that tourism has a larger impact on hotel and restaurant sectors. The hotel sector will reduce about one third of its production, and the restaurant sector will reduce about 12 percent of the production in case of no tourism in Denmark.
The retailing sector gets also quite a large consequence from tourism. Sector of recreation and sector of processing production for food and beverage will also have a comparatively large impact from tourism. Table 6 and 7 show the overall tourism impact on income and employment respectively, by sector at place of production. The impact is seen to be the same on sectors as showed by Table 5 . The overall tourism impact on gross output in Denmark is 1.75. The overall tourism impact on income in Denmark is 1.74. The overall tourism impact on employment in Denmark is 2.03. Table 8 The above results show the economic consequences of tourism by sector or by regions. However, tourism impact on employment can be found by other dimensions, such as with different qualification group at place of residence. Table 9 shows tourism impact on employment by qualification group. In the absolute changes of employment, the group with full stage university education has got the greatest impact, accounting for 41% of the total employment impact. The group with vocational education took the second place, accounting for 33.5% of the total. From the column of "percentage changes in employment", it can be found that the groups with lower education get higher impact than other groups. Table 10 shows the tourism impact on disposable income of household at place of residence. It seems that tourism will affect the household type of "children (under age of 18) not living with their parents" the most. This group is not actually a representative group, as its disposable income accounts for only 0.02 percent of the total disposable income.
Concentrating on the large groups, it is found that tourism will affect the household's disposable income the most on the household type "married couples with children". The percentage change is found to be 1.15 for this type of household and the type "single with children" is 0.72, also higher than the average level. Table 11 shows the tourism impact on income tax by region. The income tax here is defined as an aggregated income tax covering all types of income taxes. The model can show different types of income taxes in Denmark, including state, county and municipality taxes, as well as the top, medium and bottom income taxes and wealth tax. The change in aggregate income tax by region means the regional effect of tourism on taxation in general. From Table 11 it is found that the counties of Sønderjylland and Bornholm have got greater impact on taxation than other regions. The tax impact on the county of Frederiksborg is also above the average level. Table 12 shows the tourism impact on income transfers by region. One can find that the county of Sønderjylland stands at top of the list. That is because tourism creates a large number of jobs in the region. The income transfers will be increased in case of closing down (or reducing) tourism in the region. The counties of Bornholm, Frederiksborg and
Nordjylland have also received greater impact on income transfers than other regions.
Finally, Table 13 shows the tourism impact on retailing margins by region. Again it can be found that tourism has great impact on the counties of Sønderjylland, Frederiksborg, Bornholm and Nordjylland regarding retailing margins. The impact on retailing margins is the greatest on Sønderjylland, which means that the foreign same-day tourism and the border shopping play a much more important role than normal overnight tourism in the border regions. Tourism does not only affect hotels, restaurants and other tourism sectors, but it has also great impact on the retailing business in some border regions.
As mentioned earlier, many variables and indicators can be shown from the model. Apart from the results given in these tables, other variables, such as inter-regional imports and exports, private consumption, wholesaling margins, VAT and commodity tax, and external imports and exports, etc. can also be obtained from the model. The results have shown the tourism economic consequences on the Danish regions, however, more than that, the results also give us a picture of tourism's impact on sector, qualification group and household, etc.
Conclusion
The Danish interregional macroeconomic model, LINE is applied for analyzing the economic consequences of tourism on Danish regions. The LINE model is a computable general equilibrium model with the data construction based on a SAM framework. The model is seen as a combined one containing both Keynesian demand model and Leontief's inputoutput model. The advantage of this model is that the model is more flexible and complete than the other previous regional models in Denmark. Moreover, the model has much more to offer to the economists who are involved with regional analysis.
The tourism sub-model is fully integrated in the model, which makes domestic tourism demand endogenously determined. The foreign tourist consumption in Denmark is still exogenous to the model. Tourism data applied in the model are based on a large tourism survey in Denmark, i.e. TØBBE. However, in order to make consistence with the statistical data, in the present version of the model, the TØBBE data have been scaled down according to the Statistics data. Therefore, the results from this analysis will incline to underestimate the tourism impact. An alternative model based on the TØBBE data is also possible to be constructed.
The tourism impact analysis presented in this paper gives us a demonstration of how regional analysis can be carried out by using the model. The purpose of any well-specified model is to offer decision-makers and regional analysts a useful tool for a wide variety of policy-oriented issues. The LINE model is going to be applied in several other policy-oriented projects, such as agriculture, transport, taxation policy and all kinds of regional analyses. Source: TØBBE data from the Danish Tourist Council and AKF, also referring to report from Danish Tourist Council:
"Turismens økonomiske og beskaeftigelsesmaessige betydning nationalt og regionalt -Opdatering 1999". Other data are obtained from the LINE model and own calculations.
Note: 1) TØBBE data are in current price, while data applied in the model are transformed into 1995 fixed price.
2)
Greater Copenhagen covers Copenhagen Municipality, Frederiksberg Municipality and the County of Copenhagen. Share of (4) in ( 2) The percentage change of the foreign same-day tourist consumption in Sønderjylland is 5.37. In order to show clearly for other data, the value 3 is given here. 
